Diminished concentrations of ganglioside N-acetylneuraminic acid (G-NeuAc) in cerebellum of young rats receiving chronic administration of methylmalonic acid.
Sustained levels of methylmalonate comparable to those of human methylmalonic acidemia were achieved in the blood of young rats from the 5th till the 25th day of life by injecting them subcutaneously with buffered methylmalonic acid (MMA) twice a day at 8-h intervals. A matched group of rats (controls) was treated with saline. The animals were weighed and killed by decapitation at 25 days of age. Cerebellum and cerebrum were weighed and their contents of protein, DNA and ganglioside N-acetylneuraminic acid (G-NeuAc), as well as the protein/DNA ratio determined. Body weight, cerebral and cerebellar weight did not differ in both groups. The concentrations of protein, DNA and the protein/DNA ratio were also similar in the experimental and control groups. The results indicate that MMA per se does not interfere with the appetite of the animals and does not affect cellular proliferation and growth in cerebrum and cerebellum. We also found that G-NeuAc concentration is significantly reduced in the cerebellum. Therefore, since a deficit of an important component of brain closely related to the dendritic surface (synaptogenesis) occurs in MMA-treated rats, it is tempting to speculate whether this alteration may be associated or even partly responsible for the mental retardation in patients affected by methylmalonic acidemia.